SWI5 instability may be necessary but is not sufficient for asymmetric HO expression in yeast.
Homothallic haploid yeast cells divide to produce a mother cell that switches mating type and a daughter cell that does not. This pattern is the result of HO endonuclease transcription exclusively in mother cells, and there only transiently in late G1 as cells undergo Start. SWI5 encodes an HO transcription factor that is expressed during the S, G2, and M phases of the cell cycle. The lack of synthesis of SWI5 during G1 is essential to prevent HO transcription in daughter cells. Thus, HO must be activated by SWI5 protein synthesized in the previous cell cycle if it is to be properly regulated. SWI5 is inherited by both mother and daughter cells, and we show here that most of it is rapidly degraded during early G1. More stable mutant SWI5 proteins cause daughter cells to switch mating type, suggesting that SWI5 destruction is necessary to prevent HO expression in daughters. We show further that mother cells can still express HO when stimulated to undergo Start after arrest in early G1 for several hours. We propose that a small fraction of the SWI5 protein inherited by mother cells is extremely stable and that the crucial difference between mothers and daughters with regard to HO transcription is their differential ability to sequester SWI5 in a stable form, possibly as a component of transcription complexes on the HO promoter.